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The high-temperature juice was sent to the evaporation step, where the non-condensable 1 0 2 gases were removed from the juice and acrylamide was added as it promotes the 1 0 3 agglomeration of flakes, increases sedimentation speed, etc. These treatments improve 1 0 4 the efficiency of the next step -decantation. We collected four decantation samples, 1 0 5 two before the material entered the decanter, and two after (DecanterI input, DecanterII 1 0 6 input, DecanterI output, and Decanter II output). After decantation, the product was 1 0 7 sifted and filtered, and the must (juice treated and evaporated) was sent to the heat 1 0 8 exchanger to reduce temperature from ≈ 85 °C to 33-35 °C, temperature needed for 1 0 9 yeast growth in fermentation tanks. We collected samples before and after the must 1 1 0 4 passed through the heat exchanger (MustI input, MustI output and MustII output). We 1 1 1 were unable to collect must samples before it entered the heat exchanger II. The low-temperature must was transferred to the first fermentation tank which was 1 1 3 filled with yeast solution to up to 25% of its volume capacity. The volume of the tanks 1 1 4 is then completed with must (3-4 hours), and the fermentation process takes place for 1 1 5 the next 4-5 hours. The must runs through three sequential fermentation tanks, each of 1 1 6 which were sampled: FermentationI, FermentationII and FermantationIII. The primer set 341F (5'-CCTACGGGNGGCWGCAG-3') and 785R (5'- GeneAmp PCR System 9700 (Applied Biosystems, Foster City, CA). All 19 samples 1 3 5
were sequenced on the MiSeq platform (Illumina, Inc., USA), using 2 × 250 bp 1 3 6
MiSeq V2 reagent kit. We performed a bioinformatics analysis using the Brazilian Microbiome Project (BMP) (fastq_maxee 0.5), sort by abundance and remove singletons. After that, OTU was 1 4 3 clustered and chimeras were removed. Two files were generated through a fastq file 1 4 4 with filtered sequences and an OTU table in .txt. We assigned the taxonomy to OTU 1 4 5 using the uclust method in QIIME version 1.9.0 and the SILVA 16S Database (version 1 4 6 n128) as reference sequences [16] . The OTU table file was converted to BIOM and 1 4 7 taxonomy metadata was added. Sequences were aligned, filtered and the phylogenetic 1 4 8 tree constructed. Then, alpha and beta diversity were calculated using QIIME of the fermentation process had the highest richness (100 species), followed by MustI-1 6 6 input (82), and FermentationI (67). SugarIV was the sample with lowest richness (37). (Table 1) .
Species richness was consistent in the first three steps (Sugar, Heater, and Evaporation), 1 7 2 but we observed that richness increased in the Must step, followed by a low richness The community composition of all samples was comprised mostly Firmicutes (76.43%), Bacilli, 21.83% were Alphaproteobacteria (Proteobacteria) and 13.56% of Chloroplast 1 9 0 (Cyanobacteria). Bacilli were highly dominant in Heater samples (on average 94.62% of 1 9 1 the sequences), and the mean was 81.45% in Fermentation samples. The relative 1 9 2 abundance for the Evaporation and Must samples was a similar to that recorded for 1 9 3
JuiceI. The relative genera abundance showed a great variability among the ethanol production 1 9 5 steps (Figure 3) . The production steps are linear starting with sugarcane mill and juice 1 9 6 production. The first juice obtained was JuiceI and comprised the genera Weissella of Lactobacillus increased slightly from JuiceII to JuiceIV (11.65%), Weissella showed 1 9 9 a high increase to 79.27%, and Leuconostoc a high decrease to 0.55%. JuiceV had a 2 0 0 high abundance of Lactobacillus (55.31%), followed by Weissella (28.18%) and 2 0 1 Streptococcus (9.57%). JuiceVI had different proportions of these genera, specifically a 2 0 2 Lactobacillus reduction to 29.61%, Weissella reduction to 8.67% and Streptococcus 2 0 3 increase to 32.7%. The last step of juice production is mixing all juices in a same tank. The Mixed Juice sample had a high abundance of Streptococcus (43.54%), followed by 2 0 5
Lactobacillus (37.34%) and a high decrease of Weissella abundance (0.37%). These 2 0 6 patterns may also be observed in the heatmap figure (Figure 4) . the juice after it passed through HeaterI was 49.55%, followed by Anoxybacillus with 2 1 0 17.03% and Streptococcus with 12.63%. After HeaterII, Lactobacillus abundance 2 1 1 increased to 61.91%, Streptococcus to 24.95% and Anoxybacillus decreased to 6.41%. The Juice passed through the heaters was sent to the decantation tank for the 2 1 3 evaporation step (two tanks). We collected samples from the evaporation step before 2 1 4 juice was directed to the tanks (Evaporation I input and Evaporation II input) and after 2 1 5 the end of the evaporation process (Evaporation I output and Evaporation II output).
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Evaporation I input and Evaporation II input had a similar genera pattern, specifically, 2 1 7
Anoxybacillus was the most abundant (34.38% and 42.19%, respectively), followed by 2 1 8
Oryza meyeriana (19.64% and 28.86%, respectively). We observed a dominance of the 2 1 9
genus Bacillus after evaporation processes, comprising nearly 80% of the sequenced 2 2 0 genes Evaporation I output and 50% in Evaporation II output. Acinetobacter and 2 2 1 Geobacillus were also abundant in Evaporation II output sample (21.48 and 14.32%, 2 2 2 respectively). The must produced after evaporation was sent to the heat exchanger to reduced 2 2 4 temperature to the reach optimum temperature for the yeast. The most abundant genus 2 2 5 in MustI input was Acinetobacter (31.44%), followed by Lactobacillus (17.43%) and Streptococcus (4.06%). The pattern changed in MustI output, with an increased Acinetobacter (46.43%) and Streptococcus abundance (24.09%) and decreased 2 2 8
Lactobacillus abundance (2.01%). MustII output is a mixture of MostI and II output, 2 2 9 7 and showed a high abundance of Zymomonas (37.34%), followed by Lactobacillus 2 3 0 (10.45%), Streptococcus (9.71%), and prominent reduction of Acinetobacter (0.95%).
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The fermentation process occurs in three different and sequential tanks, FermentationI, 2 3 2 II and III. Lactobacillus was the most abundant genus in all fermentation steps, FermentationII, and 79.83% in FermentationIII, followed by Acinetobacter and Bray-Cutis ( Figure 5) , Jaccard, and Weighted and Unweighted UniFrac (Suppl. Figure   2 3 8 6). The samples were sorted into five groups according to the step of production. Microbial communities present in samples from the same group, when using Bray-
Curtis similarity matrix, were highly similar (PERMANOVA, F = 4.667, R 2 = 0.55, p = 2 4 1 0.001). We observed a high proximity between samples from Fermentation step (blue We observed that bacterial richness increased, instead decreasing as we expected in our 2 4 7 first hypothesis. In this study, each step in the ethanol production process was 2 4 8 considered a selection event for microbial interactions and/or environmental changes. Bacterial species richness was constant during first three steps (Juice, Heater, and 2 5 0 Decanter). However, richness increased from the Decanter to the Must steps ( Figure 2 ).
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This result may be explained by a contamination with microorganisms after the 2 5 2 decantation process. sampled.
